among adolescents (Ministry of Social Affairs and Health 1993), and preventive measures have been
Introduction
The emphasis has been on alcohol-specific issues. In this paper we seek to study factors not specific The Finnish government has set health-related alcohol policies aimed at decreasing intoxication to alcohol; the effect of population level (macrolevel) changes in factors related to adolescent drunkenness.
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The changes now in focus can be conceptualized
Tampere and 1 STAKES, National Research and theory (Jessor and Jessor, 1977; Jessor, 1987) ]. little: among 7 to 17 year olds from 14% in 1987 to 16% in 1995 (Statistics Finland, 1989 , 1996 . These are factors upon which the person him/ Other antecedent-background factors, less herself has no or very little control over. The reported in the alcohol literature, naturally exist. known background factors associated with alcohol One particularly interesting is the age at biological use among adolescents are age, gender, race, relimaturation. Attaining biological maturity is a major gion, family structure and socio-economic status, cornerstone in growing up from childhood into parental unemployment, residence urbanization, adult life. Alcohol experimentation has been and youth disposable funds [e.g. (Smart, 1980;  viewed as a part of normative growth in this phase Marsch et al., 1986; Green et al., 1991; Plomp of development (Jessor and Jessor, 1977) . As the et al., 1991) ]. Examples of the related changes prevalence of drunkenness is affected by even a on the macro-level would be economic changes, slight variation in chronological age (Rimpelä population migration and changes in social class et al., 1997a) , changes in maturation in the society structure. During the 1980s and 1990s, Finland may affect the prevalence as well. The timing of has experienced notable changes in many of biological maturation measured by the mean age these areas.
at onset of menstruation has been considered an From 1981 to 1991, the national economic indicator of children's social conditions (Bielicki, growth amounted to over 3.1% per year on average 1986; Rimpelä and Rimpelä, 1993) . The age at as indicated by the disposable income of families onset has decreased in all industrialized countries (Statistics Finland, 1999) . This long period of during this century (Wyshak and Frish, 1982) . growth was halted by an economic recession This development has been related to changes in between 1991 and 1994, when the disposable population nourishment and general living condiincome of families diminished by 11% in 3 years.
tions, hence the inclusion of maturation as an In connection with this development, the unemindicator of societal development level. Among ployment rate rose from 6.6% in 1991 to 16.6% boys, the age at first ejaculation has been presumed in 1994. These changes in family income also to indicate biological maturation similar to menaffected money available for adolescent consumpstruation among girls (Rimpelä et al., 1997b) . tion, although the studies carried out by Statistics
The purpose of this study is to find out to what Finland seem to indicate little change in consumpextent the societal level changes as reflected by tion spending among children and youth in the changes in the antecedent-background factors have 1990s (Hermanson et al., 1998) .
been associated with increased adolescent drunkenThe average educational level of the Finnish ness from 1981 to 1997. We concentrate on the population has risen throughout the 1980s and age group of 14 year olds that has experienced a 1990s (Statistics Finland, 1998a) . During the same notable increase in drunkenness during the period. period the urban/rural population structure has changed as an increasing number of Finns have
Material and methods
moved from rural areas to local centers, towns and further to growing cities, especially the capital city
Sample and design
area (Statistics Finland, 1998a) . Finland is highly homogenous regarding race and religion, and there
The data were collected as a part of a nation-wide have been no significant changes during the 1980s monitoring system of adolescent health and health and 1990s (Statistics Finland, 1998a,b) . The breakbehaviors, the Adolescent Health and Lifestyle up of families with children increased in the 1980s
Survey (Rimpelä et al., 1988) . Self-administered and 1990s. However, since a break-up is often questionnaires were mailed to nationally representfollowed by a new union, the percentage of children ative samples of 14 year olds with two re-inquiries to non-respondents. The samples were obtained living in one-parent families has increased only a from the Population Register Center and were politan area, cities, towns, rural centers and rural areas. The weekly allowance was obtained from based on particular dates of birth, so that all Finns born on the sample days were included. The self-reports and was originally a categorized variable. Since the category cut-points were exponentisamples were selected so that the average age of respondents each year was the same, 14.6 years ally distributed, a log-transformed mean was calculated to represent each category. These mean (range 14.4-14.8 years). Data were collected in February to April every second year starting in allowances were further transformed into the 1997 euro by using the cost-of-living index (Statistics 1981. Timing of the study, sampling and data collection method were similar throughout the Finland, 1999). Finally, the weekly allowance was re-coded into three categories as follows: lowest study period. The numbers of respondents and response rates are presented in Table I. quintile, three middle quintiles combined and highest quintile. The biological maturity was measured
Measurement
by a question on the age at first menstruation The questionnaire consisted of 12 pages with some or ejaculation. The distributions of background questions omitted and some added over the course indicators are presented in Table II . of years. The questions on alcohol use were
Statistical methods
designed to measure the current pattern of use. Drunkenness was measured with the question:
All analyses were done separately for both genders. The logistic regression analysis was performed 'How often do you use alcohol to the extent that you become really drunk?'. The alternatives were: using SPSS 7.5 for the PC. Survey year was always included in the model as a series of dichotomous 'once a week or more often', 'once or twice a month', 'less frequently' and 'never'. The propor-'dummy' variables. First, background variables were entered in the model one at a time. Next, the tion of respondents reporting drunkenness at least monthly was used as the outcome indicator in the interaction of each variable with the year of the survey was tested. Finally, a model with all the analyses.
The family structure was measured by whether background variables was fitted. The significance of each variable was tested on the basis of logthe respondent's parents lived together with him/ her at the time of survey. The family sociolikelihood change of the model when the variable was removed from the model. economic status was determined from the respondent's report on the educational level of his/her As almost 13% of the cases were rejected from the full model because of missing data in at least father or guardian. The urbanization level of the place of residence was determined from the one of the variables, alternate models were tested using the missing data in each variable as a separate information on the respondent's address and his/ her report on the degree of urbanization. The category. The alternate models did not produce results different from the original models. responses were coded into five categories: metro- 82  82  78  81  79  80  80  79  78  other  18  18  22  19  21  20  20  21  22  total  100  100  100  100  100  100  100  100  100  Weekly allowance  Ͻ2 euro  34  24  16  11  5  16  19  19  17  2-10 euro  56  69  74  70  65  65  65  64  64  Ͼ10 euro  10  7  10  19  30  19  16  17  19  total  100  100  100  100  100  100  100  100  100  Urbanization  metropolitan area  14  12  14  13  14  14  11  15  15  cities  17  17  16  17  17  15  16  15  16  towns  26  24  24  29  26  29  31  32  31  rural centers  24  27  28  26  26  26  26  22  23  rural areas  19  19  18  15  16  15  16  16  15  total  100  100  100  100  100  100  100  100  100 In the presentation of results the actual odds ness among girls (Table III) . Based on the loglikelihood change, the age at onset of menstruation/ ratios (ORs) for a certain year (with the year 1981 as the contrast category) are compared to the ORs ejaculation and the weekly allowance were the most significant factors. When testing for interestimated from a model that includes both year and a variable under study. They are referred to as action with time, only allowance was found to have a small but significant joint effect with the actual and model ORs, respectively. year of the survey among girls; the association of the allowance with drunkenness became slightly
Results
weaker in time.
The onset of ejaculation and menstruation moved In a logistic model of monthly drunkenness, the timing of biological maturation, weekly allowance, towards a younger age (Table II) . When the effect of maturation trend was adjusted for in the regresurbanization and family structure were significantly related to drunkenness among both boys and girls.
sion model, the increase of ORs for monthly drunkenness in time became smaller (Figure 1 ). Guardian's education was only related to drunken- The reference category denoted by 1.
Among girls, the actual OR of drunkenness in was greatest in 1989 when the actual OR for girls was 1.9 compared to 1.4 predicted by the model 1997 was 4.4 (the year 1981 as contrast) compared to 4.1 estimated from a model that included year (Figure 1 ). The corresponding ORs for boys were 2.9 (actual) and 1.9 (model). The association and the age at maturation. The corresponding ORs among boys were 3.4 (actual) and 2.1 (model).
became weaker in the 1990 as the distribution of allowances stabilized. No interaction between The adolescent disposable allowance reached a peak in 1989 (Table II) . In the 1990s, the proportion maturity and allowance was found. The proportion of adolescents living in rural of those with an allowance over 10 euro/week stabilized at the level of the year 1987 and the areas diminished from 19% in 1981 to 15% in 1997 (Table II) . Net growth was most notable in proportion of those with less than 2 euro/week at the 1985 level. The effect of allowance change towns: from 26% in 1981 to 31% in 1997, where the prevalence rate of drunkenness was also the education came down from 80% in 1981 to 58% in 1997. However, the drunkenness prevalence highest (Table II) . Although drunkenness was not as common among rural adolescents, no significant rates and their trends did not vary notably by guardian's level of education, and controlling for differences were seen in the ORs for study years when the degree of urbanization was added to the this variable had only little effect on the drunkenness trends. model. The prevalence rate of drunkenness was significantly higher among adolescents not living The ORs of drunkenness by year estimated from the model that includes all the significant in an intact two-parent family (Table III) (Table II) . As with urbanization, these observations did not produce significant changes 2). The difference was greatest in 1989 when the actual OR for girls was 1.9 compared to 1.4 in ORs for years, indicating little effect on the trend. The guardians' educational levels rose conestimated from the model. The corresponding ORs for boys were 2.9 (actual) and 1.6 (model). The siderably during the period (Table II) . The proportion of adolescents whose guardian had only basic actual ORs in 1997 among girls was 4.4 compared to 3.7 estimated from the model and among boys, 1990s. This may be due to drunkenness becoming rooted in the adolescent culture during the eco-3.4 (actual) and 2.1 (model), respectively. nomic growth period and continuing its own 'tradition' even while the affordability sank in the Discussion early 1990s. Biological maturity appeared as the most importThe increase in drunkenness among 14 year olds from 1981 to 1997 was notably related to their ant factor in the model of drunkenness among 14 year olds. Literature on adolescent substance use increased disposable allowance and earlier biological maturation. Other background factors includhas so far mostly ignored this factor. Mezzich et al. (Mezzich et al., 1997) confirmed that age of ing family structure, socio-economic status and residence urbanization were associated with drunkmenarche was significantly correlated with affiliations with an older boyfriend leading to increased enness, but the changes in time within their distributions were not associated with the drunkenness exposure to substance use. Alcohol experimentation is strongly connected with age. Judging from trend among 14-year-old Finns.
The effect of changes in allowances was greatest the results, the timing of maturation as measured by the age at menarche or at the onset of ejaculation at the turn of the decade 1980-90; the peak of economic boom in Finland. Part-time employment is also important. Although a part of the betweenindividual variation in the age of menarche is due opportunities available (e.g. distribution of advertisements) for the under-aged almost disappeared to genetic factors (Bailey and Garn, 1986; Kaprio et al., 1995) , it has been noted as a reliable at the turn of the decade when adult unemployment and debt handling difficulties made these jobs more instrument in evaluating the effectiveness of social policies (Bielicki, 1986) . Population-level factors attractive to adults again. This change, together with decreasing family income, was seen in such as nutrition appear important (Wieringen, 1986) in explaining the trends towards an earlier decreasing 14 year olds' allowances at the beginning of 1990s. Income elasticity, i.e. a rise in the menarche in Europe (Wyshak and Frisch, 1982; Rimpelä and Rimpelä, 1993) . Literature on the consumer disposable income leading to an increase in product use, is known to be evident in the case onset of ejaculation is hard to come by. Rimpelä et al. (Rimpelä et al., 1997b) made the assumption of alcohol (Edwards et al., 1994) . A study based on our data (Lintonen, 1999) shows a strong that the self-report on the age at first ejaculation was a comparable indicator of maturation and elasticity effect among 14 year olds in the second half of 1980s, becoming considerably weaker in the discovered that boys' maturation had advanced by almost 10 months from 1981 to 1997, whereas price cuts are made, they should be as gradual as the corresponding figure among girls was only 2 possible, since the results show that following a months. In a reliability study on our data, recalling notable increase in affordability, the prevalence of the age of onset has been found to be sufficiently drunkenness will remain at a higher level even reliable for analysis both among the boys and girls after the affordability subsequently decreases (Rahkonen et al., 1985) . Maturation is a complex (Lintonen, 1999) . process with social, psychological as well as bioloWe conclude that a considerable part of the gical aspects. The age at menarche and the age at increased adolescent drunkenness has been associfirst ejaculation can be regarded as one possible ated with societal changes outside the scope of indicator of this process. However, more research alcohol-specific policy measures. is called for both to validate this indicator and to explore its connections with health-related the results, but their effect on the associations are not, however, likely to change the overall Plenum Press, New York, vol. 3, picture significantly. Plenum Press, New York, vol. 3, Adolescent maturation advancement may have Edwards, G., Anderson, P., Babor, T. F., Casswell, S., Ferrence, been associated with adolescent substance use R., Giesbrecht, N., Godfrey, C., Holder, H.D., Lemmens, P., trends in other countries as well. Equally, changes Mäkelä, K., Midanik, L.T., Norström, T., Ö sterberg, E., Romelsjö, A., Room, R., Simpura, J. and Skog, O.-J. (1994) in youth disposable allowances should be taken to increased drunkenness in the coming years. If
